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ABSTRACT
The variety of chewing insects feeding on Larrea in the vegetation of the Silverbell
Validation Site is limited to, at the most, 13 species. Bootettix puctatus are scarce
herbivores on the terminals of the creosote bush. Ligurotettix coquiZZetei Kunzei
(desert clicker grasshopper) is conspicuous on the site but populations are small -- one
pair of insects per large clump of Larrea. The katydid, Insara coviZZeae1 is a nocturnal
species that consumes tender parts including blossoms, fruits and galls. Diapheromera
coviZZeae (stick insect) and Thyridopteryx meadi are present in small numbers, while
semiothisa paZZidata are fairly abundant at night and prefer leaves and blossoms to
terminal shoots. SyngZochis perumhraria and two coleopterans occur sporadically on
Larrea, as do two Homopterans. A gall fly, AsphondyZiaauripiZa, was reared from
several fresh galls on creosote bush.
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I NT RODUCT I ON
The decision to transfer major effort in the Tucson Basin from the Santa Rita
Validation Site to the Silverbell Validntion Site changed the complex of plants to be
monitored and added Larrea to the list.
Since creosote bush is one of the dominant
plants of the hot North American deserts, anything that consumes it should be of
interest, not only to the modellinqeffort here but to persons studying it elsewhere.
What is reported is somewhat preliminary, but should serve as a point of departure
for future studies.
Unfortunately for the project, Mr. Alan Olsen accepted a permanent
position at the end of the summerand left Tucson. His departure occasioned a reappraisal
of the project and a decision to terminate it at the end of the first year. This decision
was somewhat difficult,
but was occasioned in part by our discovery that Larrea is not a
heavy contributor to the biomass of chewing insects on the Silverbell site (indicated by
a fecal pellet drop of no more than 3 g/m2 of Larrea cover in 1972), in comparison with
the leguminous shrubs and trees.
Someof the insect species proved extremely difficult
to handle in the laboratory.
Unless we could obtain eggs, a meaningful rearing program
was impossible. Rather than make another attempt, with another round of failures
possible, we decided to turn our activities
in another direction in 1973.

0 BJ ECT I VES
The objectives stated for 1972 were:
l. To establish the life cycle of the individual species of chewing insects that
consume portions of Larrea during the year.
2. To establish the food preferences of these species from instar to instar,
including the possibility that they may consume other plant species.
3. To establish the amount of plant material consumed in each instar under laboratory and field conditions, as well as the extent to which there is plant damage
beyond actual consumption.
Someprogress was made on all three of these objectives,
activity cycles during the 24-hr day for some species.

plus one of recording

METHODS
Rearing at constant temperature was accomplished for several species in refrigerators
converted to climate chambers by the addition of a heating element, fluorescent lights,
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fans, and appropriate regulators.
The best containers for small species were small
plastic petri dishes, with a change of a ·small piece of Larrea daily. Larger insects
were kept on bouquets in larger cages, up to 0.4 m3 for adult stick insects.
Observation cages for the behavioral studies were of two sizes. Collapsible
0.3 x 0.3 x 0.45 m (0.4m3) screen cages, with included bouquets or potted plants, were
used extensively. These Mr. Olsen set up on a plastic-enclosed porch at his homewhere
he could readily continue observations for 24-hr periods. In addition some large cages
(1.8 x 1.8 x 0.9 m = 3 m3) were built near the trailer at the southeast corner of the
Silverbell research area. These were used for several series of observations. The odd
metric dimensions are the result of the use of standard black windowscreening of 36"
width in their construction.
Black screening is much easier to see through than
aluminumor galvanized, but was almost impossible to obtain.

RESULTS

A complete listing
in the Tucson area.

is made here of the chewing insects on Larrea that we knowof

Orthoptera
Scudder, F. Acrididae. Creosote bush grasshopper. Scarce but
present at Silverbell, detectable by the faint stridulation of the male. Both sexes
spend their time in terminals of the plant, where their green, brown and white color
pattern conceals them admirably. Immatures were not found. Individuals in a large
cage containing only Larrea survived for weeks, an indication that they consumelthe
plant. Males stridulate through the daylight hours. One round of nocturnal observations, July 26/27, Data Set A3UWH09,indicatesthat they stridulate all night as well;
temperatures recorded went down to 25 C. Very little other nocturnal activity was
recorded, except that the one female was observed feeding once on a leaf. One male, of
three, moved from one quadrant of the cage to another, but this was the only movement
recorded.
Bootettix

punctatus

F. Acrididae, the desert clicker grasshopper is conspicuously present on the Silverbell site, because of the stridulation of
the males. Wehad expected that it would prove to be a major consumer of this plant.
It is active throughout the daylight hours, and especially noticeable during the hottest
hours. Males are usually located by their stridulation, on the larger Larrea stems. A
search of the plant may then reveal a female in the same plant. Despite their conspicuousness, populations are not large, at most one pair per large clump. A nocturnal run
Ligurotettix

coquillettei

kunzei Caudell.
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of observations, as in the last species (Data Set A3UWH09)
indicated that males stridulated all night, and that there was some movementand feeding on Larrea leaves during
the night. All three ma·les and four females observed moved into the leaves by 2200 hrs
and stayed there until about 0540, when they returned to the branches. There was
feeding during this period, and continued stridulation.
These observations of nocturnal feeding on Larrea provide the first substantial
information on the food of the species, at least in the adult stage. The bushes in
the field cages that were heavily stocked with clickers received substantial defoliation, a condition that would not occur in nature.
Franseria deZtoidia bushes in the
cages were not affected.
Wewere unable to find nymphsof this species either, but
there must be eggs in the soil in the field cages and we may be able to recover nymphs
from them in the spring of 1973.
Insara aoviZZeae Rehn and Hebard.

F. Tettigoniidae.
Creosote bush katydid.
Activity of adults and nymphs of this species is entirely nocturnal. A series of observations, Data Set A3UWH09,
confirms this statement. Feeding, stridulation,
courtship,
oviposition, and movementare confined to the hours of darkness. The adults spend
their time among the leaves of the terminals, resting on stems or leaves. Whenthey
start to feed, they consume all tender parts, including small sterns, blossoms, fruit,
and galls, before moving on to a new feeding locus (Data Set A3UWH10).0ne
confined on
Prosopis would not eat this plant
(Data Set A3UWH10).
Ovipositon seems to take place one egg at a time. The usual site seems to be in
clumps of leaves, but there is one record of oviposition in the soii. The eggs are
exceedingly difficult to find, and were not found in the field.
Those observed being
laid in the observation studies did not hatch, perhaps because they were infertile.
Diapheromera (Ceratites)
aoviZZeae Rehn and Hebard. F. Phasri1idae. Creosote bush
stick insect. While Mr. Olsen had been successful in rearing one individual from egg
to adult before the project started, very high mortality in the early instars interrupted an attempt to get growth rate in relation to temperature. Everything about
this insect proceeds slowly. It moves little,
either day or night, unless it is
disturbed. The females kept in cages produced large numbers of eggs, which just drop
as they are laid. The species 1~asmore abundant at Sil verbell than we had anticipated.
A transect in which 48 randomly-selected bushes were beaten on June 9, 1972, produced
five males, and one individual contributed fecal material to the frass trap samples
for a short period. Mr. Olsen recorded two rounds of activity observations, Data Set
A3UWH09.One female observed in a cage started laying eggs at 1400 hrs on June 20 and
was still laying eggs at midnight when the observations were terminated. One pair
observed remained in copulation from 1940 hrs until past midnight, then fed from 0240
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to 0450, as did the other three individuals in the cage. In one observation leaves,
blossoms and terminals were consumed, seeds were not,, nata Set A3UWH10.
Lepidoptera
Thyridopteryx meadi Hy. Edw. F. Psychidae. Collection of cases from all of the
knownareas resulted only in amassing dead pupae and odd inhabitants.
No viable eggs
were found. So we were unable to observe the hatching stimulus or development, as we
had anticipated. Wedid find a few half-grown larvae at Silverbell, and have a
record of some activity in a cage for one,(Data Set A3UWH09).It movedvery little and
was observed feeding on leaves for short periods four times over several days.
Semiothisa pallidata Packard. F. Geometridae. Adults of this species are fairly
abundant at night in the Tucson area, but the larva and its food were unknown. Larvae
were found on Larrea, reared to the adult stage, and a second generation reared on the
same plant. Larvae were found on Larrea from February through May, but are apparently
more abundant in the spring.

Rearing of a few individuals to the ndul~ stage was accomplished at controlled
temperatures of 15, 25 and 35 C, ,Data Set A3UWH11
•
The results are as follows: 15 C:
1-larva 41 days; 25 C: 4-larvae 21, 22, 22, 31 days, mean 24, S.D. 4.69; pupa 9, 11,
11, 12 days, mean 10.75, S.D. 1.26; 35 C: 3-26, 26, 26 days, mean 26, S.D. O; pupa
5, 7, 7 days, mean 6.33, S.D. 1.15. The total production of fecal pellets during all
larval instars was as follows: 15 C, 25.9 mg; 25 C, 133.5, 40.4, 160.l, 120.2 mg;
35 C, 157.2, 32.7, 124.8 mg. The mean would be 105.86 mg, S.D. 56.63, if all records
were combined. However, it is very likely that the last entry for fecal pellets was
omitted for the three lightest weights. All other weights were entered 4 or 5 times,
these only 3. The meanwithout these is 142.3 mg, S.D. 18.21
The problems of maintaining satisfactory rearing conditions were such ti'lat there
was very high mortality at 35 C, perhaps because of humidity problems. Developmenttook
so long at 15 C that the rearing had to be stopped in favor of other projects after the
41 days. The figures obtained can be used for an approximation, but would have to be
refined for a detailed study. A small part preference study was accomplished with
DSCODE
A3UWH10.This indicated a preference for leaves and blossoms, and general
avoidance of terminals.
Syngloahis perwnbraria Hulst. F. Geometridae. Larvae of this species were also
reared on Larrea, from specimens taken on this plant in the spring. They were less
abundant than Semiothisa, and disappeared by summer. This species has been reported
as reared from Larrea by Rindge (1959), but the larva has not been described.
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Coleoptera
Eupagoderes marmoratus. F. Curculionidae. Wehad anticipated that weevils of this
genus would be important at Silverbell.
However, very few were found in the area in 1972,
at least during the spring and summer. They may be important in someyears and in some
places.
Epicauta lauta (Horn). F. Meloidae. Adults were taken several times at Silverbell,
feeding on Larrea flower buds and blossoms. Others had been taken in emergence traps
during 1971. Larvae of Epicauta eat grasshopper eggs in the soil. The food preference
of this species, abundant in the Sonoran Desert and frequent in the Chihuahuan, was
previously unknown.
Homoptera
These are sucking insects, and were not covered, except incidentally.
SomeHomoptera, particularly Membracidae,seem to be most frequent on Larrea in the spring.
Fewwere encountered later in the season. Twothat were could be of interest.
Tachardiella larrea (Comstock). F. Lacciferidae, the lac insect, is present on the
Silverbell section of land, but is scarce and local. A mealybug, F. Pseudococcidae,
with a query, about 6 mmlong and fat, was taken individually several times.
Diptera
Gall flies, probably Asphondylia aUl'ipila Felt, F. Cecidomyiidae, are conspicuous
because of their spherical, cockscomb-like galls. The outer surfaces may be consumed
by Insara grasshoppers. Flies reared from several fresh galls in the spring were all
females. The main period of oviposition and gall formation does appear to be in the
spring, but the subject was not pursued very far.
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DI S CUS S I ON
At least on Silverbell, Larrea makes a very minor contribution to secondary
productivity through support of insect populations.
The presence of light populations
of stridulating grasshoppers might lead one to suppose otherwise, but these maintain
themselves at wide spacing through territoriality.
The decision of Mr. Olsen to accept permanent employment elsewhere has forced a
reconsideration of the project, and we have decided to terminate it at this point in
favor of one that appears to deal with insects that have a greater impact on the
ecosystem.
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